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(54) MAP DISPLAY CONTROL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the data amount of a server and to 
increase an initial map display speed and also a map display speed in the 
movement/enlargement/ reduction operating modes. 

SOLUTION: A server 4 having a map data base 5 is connected to a client terminal 
1 via a communication circuit. Then the server 4 manages the data base 5 in each 
data area and typebased on the mesh layer index information and extracts map 
data from the data base 5 to send them to the terminal 1 in response to a map 
data request given from the terminal 1 . The terminal 1 determines both map data 
areas and types within the data request rangebased on a map display request and 
gives the map data requests to the server 4 for each data area and type. Then the 
terminal 1 stores the map data received from the server 4 in a storage means 
2manages both data areas and types and displays a map on a display 3. 



CLAIMS 



[Claim(s)] 

[Claim 1]A client terminal is connected with a server which has a map data base 
via a communication lineWhen map data is required from a client terminaland a 
server extracts map data from a map data base and transmits based on a demand 
of map dataAre a map display control system which receives map data with a 
client terminal and displays a mapand said serverA map data base is managed for 
mesh layer yne DESSUKU information for every data type with a data area. Based 
on said mesh layer yne DESSUKU informationextract map data from said map data 



base to a demand of map data from said client terminaland it transmits to said 
client terminalSaid client terminal becomes final and conclusive said data area and 
a data type of a demand range of map data based on a display requirement of a 
mapand requires map data as said data type of said server for every data areaA 
map display control system holding map data transmitted by said server to a 
memory measuremanaging said data type and a data areaand displaying a map. 
[Claim 2]Said mesh layer yne DESSUKU InformationMake display size into 
descendingset up a priorityand said serverThe map display control system 
according to claim 1 extracting map data until data of display size smaller than the 
minimum size specified to a demand of map data from said client terminal was 
discovered. 

[Claim 3]The map display control system according to claim 1 wherein said client 
terminal has said data type and a table which manages map data for every data 
areamanages display frequency on this table and cancels map data from a field 
with little this display frequency. 

[Claim 4]The map display control system according to claim 3wherein said client 
terminal manages map data currently held on said table at a memory 
measureexcepts map data currently held at this memory measure and requires 
map data of said server. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this inventiona client terminal is connected with the 
server which has a map data base via a communication linemap data is required 
from a client terminaland based on the demand of map dataa server extracts map 
data from a map data baseand transmits. 

Thereforeit is related with the map display control system which receives map 
data with a client terminal and displays a map. 

[0002] 

[Description of the Prior Art] As a conventional map display control system in the 
case of performing the map display on the InternetBy generating image data and 
transmitting based on the demand by the side of a Web clientby the Web server 
sideThere is a method which displays a map by the Web client side by choosing 
and transmitting based on the demand by the side of a Web client from the 
method which displays a mapand the image data in the Web server side by the 
Web client side. 

[0003]That isif the former method has a display requirement of a map from the 
Web client side to the Web server sideit will perform first read in of the map data 
of the area range which had the display requirement in the Web server side to a 
map data base. And it is a method which receives and displays image data by the 



Web client side by creating the map data witii image data to a disk or memory 
superiorsand transmitting to the Web client side. On the other handcreate the 
image data of the map of the area range considered that the latter method is 
beforehand required on a Web serverand it prepares as a databaseBy choosing the 
image data based on the demand from the Web client sideand transmittingit is a 
method which receives and displays image data by the Web client side. 
[0004] 

[Problem(s) to be Solved by the Invention]Howeverin the map display control 
system on the conventional Internet. By generating or choosing image data by the 
Web server sideand transmitting to the Web client sidewhen transmitting a map to 
the Web client side from the Web server side as mentioned aboveSince the image 
data is received and displayed by the Web client sidethere are the following 
problems. For exampleif it transmits to the Web client side after creating image 
data by the Web server side since data volume of image data is largethe data 
volume which transmits from the Web server side will become huge. If image data 
is received and displayed by the Web client sidesince image data's own size is 
largeit will take timebefore displaying by the Web client side. And also when 
changing the positionor expanding/reducing about the map to display and 
performing movement and zooming of a map display again in order to have to 
require the image data of a map of the Web server sideit takes the same time as 
the case where a map is displayed in early stages. 
[0005] 

[Means for Solving the Problem]This invention solves an aforementioned 
problemlessens data volume in a serverand accelerates a display speed of an early 
mapand a display speed of a map at the time of operation of movement and 
zooming. 

[0006]Thereforethis invention connects a client terminal with a server which has a 
map data base via a communication lineWhen map data is required from a client 
terminaland a server extracts map data from a map data base and transmits based 
on a demand of map dataAre a map display control system which receives map 
data with a client terminal and displays a mapand said serverA map data base is 
managed for mesh layer yne DESSUKU information for every data type with a data 
area. Based on said mesh layer yne DESSUKU informationextract map data from 
said map data base to a demand of map data from said client terminaland it 
transmits to said client terminalSaid client terminal becomes final and conclusive 
said data area and a data type of a demand range of map data based on a display 
requirement of a mapand requires map data as said data type of said server for 
every data areaMap data transmitted by said server is held to a memory 
measuresaid data type and a data area are managedand a map is displayed. 
[Q007]Said mesh layer yne DESSUKU informationMake display size into 
descendingset up a priorityand said serverit is characterized by extracting map 
data until data of display size smaller than the minimum size specified to a demand 
of map data fr-om said client terminal was discoveredSaid client terminal has said 
data type and a table which manages map data for every data areaManage display 



frequency on this table and map data is canceled from a field with little this display 
frequencyMap data currently held on said table at a memory measure is 
managedmap data currently held at this memory measure is exceptedand it was 
made to require map data of said server. 
[0008] 

[Embodiment of the Invention] Hereafteran embodiment of the invention is 
describedreferring to drawings. Drawing 1 is a figure showing the embodiment of 
the map display control system concerning this inventionA client terminaland 2 
and 5 for 1 memory storage and 3 a display and 4 A serverl 1 — a map data 
demand treating part and 12 — a map demand acceptance processing part and 22 
show a map range determining processing part23 shows a map data extracting 
processing partandas for a map display treating part and 21a map data receiving 
processing part and 1 3 show a map data transmission processing part 24. 
[0009]In drawing 1 if the display requirement of a map is inputtedthe client terminal 
IThe map data which transmitted the demand of map data to the server 4 via the 
communication linefor examplean Internet lineand has been transmitted by the 
server 4 according to the demand of the map data is stored in the memory storage 
2and a map is displayed on the display 3. As what performs these processingsthe 
client terminal 1 has the map data demand treating part lithe map data receiving 
processing part 12and the map display treating part 13for example. And in the 
demand of map datait sets up with reference to the management table of the 
memory storage 2 based on the display rectangle of the map demanded by the 
map data demand treating part 1 land the contentsit asks for the layer number of 
a data typeand the mesh number of a data areaand map data is required of the 
server 4 in the combination of a data type (layer) and a data area (mesh). The 
display magnification and the minimum display size of map data are also specified 
at this time. The map data transmitted by the server 4 is stored in the memory 
storage 2 by the map data receiving processing part 12and it performs rewriting of 
a management tableand updatingreads the map data of the predetermined range 
according to display magnification by the map display treating part 13and displays 
a map on the display 3. 

[001 0]The memory storage 2 requires the map data to the server 4and stores the 
management table which manages a data type and a data area required in order to 
display a map on the display 3and the map data transmitted by the server 4. A 
management table consists of a data type management table and a data area 
management table. If a data type management table is a road mapfor example A 
road (a highwaya national highwaya prefectural roadand a local streeOThe 
information which distinguishes the kind of data of a railroadtextsymbol 
informationetc. is manageda display / setting out which is non-display (display 
flag) is made based on the display requirement of a mapmap data is required based 
on the setting detail of a display flagand display control of the map to the display 3 
is performed. A data area management table is what manages the map data stored 
in the memory storage 2 by the mesh number of a data areaand the layer number 
of the data typelf the data area which requires map data based on this 



management tableand the data area to except are judged and the capacity of that 
map data exceeds a storage capacity at the time of data recelvingcanoellation 
processing of old map data will be performed. 

[001 1]To the demand of the map data from the client terminal Ithe server 4 
extracts map data from a map data base with reference to the mesh layer index 
file stored in the memory storage Sand transmits this to the client terminal 1. As 
what performs these processingsthe server 4 has the map demand accepting part 
2 Ithe map range determining processing part 22the map data extracting 
processing part 23and the map data transmission processing part 24for example. 
And the map demand accepting part 21 performs the acceptance processing to 
the demand of the map data from the client terminal IBy becoming final and 
conclusive the extraction range of map data with reference to a mesh layer index 
file by the map range determining processing part 22 from a data typea data 
areathe display magnification of map dataand the minimum display sizeThe map 
data which extracted the map data corresponding to the demand of map data from 
the map data base by the map data extracting processing part 23and was 
extracted by the map data transmission processing part 24 is transmitted to the 
client terminal 1. 

[0012]The memory storage 5 stores the map data base managed with a mesh layer 
index file with the file name which becomes settled from the mesh number of a 
data areaand the layer number of a data typeand this mesh layer index file, A map 
data base has the data structure which divided the range of a map into two or 
more data areas (mesh)and was divided into two or more data types (layer) in 
order to realize data extraction at high speed to the demand of the map data from 
the client terminal 1 . Namelyto a mesh layer index file. The information on the data 
area which carried out mesh dividing of the vertical x width to the field of the 
designated rangefor examplethe range of 10 kmxI.Skmwhen creating a maplndex 
information data with the information on the data type divided for the information 
which distinguishes the l^ind of data are createdand it enables it to extract the 
map data which should be transmitted immediately to the demand of the map data 
from the client terminal 1 . 

[0013]Nextan example explains the map data demand processing in the index file 
and client terminal which are set as the management table set as a client 
terminaland a serverand map demand reception / transmitting processing in a 
server. The figure in which drawing 2 shows the example of composition of a data 
area management tablethe figure in which drawing 3 shows the example of 
composition of a data type management tableThe figure in which drawing 4 shows 
the example of composition of a mesh layer index filea figure for drawing 5 to 
explain the example of map data demand processingand drawing 6 are the figures 
for explaining the example of map demand reception / transmitting processing. 
[001 4]A data area management table among the management tables set as a client 
terminalFor exampleit has each information on a peculiar layer numberdisplay 
frequencya display flaga map data block positionand the number of map data for 
every data type which distinguishes the mesh number of the data area which can 



identify the field (mesh) which displays map data as shown in drawing 2 and the 
kind of data. Display frequency sets up the number of times which used the map 
data of this field for the map displayand this number of times is added whenever it 
is used for the map display of the display 3 by the display requirement of a map. A 
display flag will set up "C'if it is outside "1" and a displaying object in the present 
map display in the case of a displaying object field. A map data block position sets 
up the position on the memory of the map data of this fieldi.e.the storing position 
of the map data of the memory storage 2and the number of map data sets up the 
number of vector data of a map. 

[0015]In the data area management table of the above-mentioned 
compositionsince the information on the data area currently held at the memory 
storage 2 and a data type is registeredif the display requirement of a map 
oocursfor exampleit can be known whether the data area which should be 
demanded based on it is held at the memory storage 2. Thereforeif the data area 
which should be demanded is held at the memory storage 2the map data of the 
field can be read based on a map data block positionit can use for a displaythe 
display flag of a data area will be then set to "l"and display frequency will be 
>l«|e:|c>i<*«|t*>l"K>f)i»l"l«*ed once. Howeverif the map data of the data area which should 
be required of the memory storage 2 is not heldmap data must newly be required 
of a server. In this casethe display flag of a data area management table is set to 
"l"and display frequency is made into 1 time at the same time it will set up the 
data area management table about the received map datait will store map data in 
the memory storage 2 and it will display that map on the display 3if map data is 
transmitted. As stated previouslywhen data is received and the capacity of the 
map data exceeds a storage capacitya display flag performs not "1 " but the 
smallest data of display frequency to cancellation processing from a data area 
management table. 

[001 6]A data type management table has each information on a layer numbera 
display flagand a display attributeas shownfor example in drawing 3 . Set up a layer 
number for every data type which distinguishes the kind of dataand a peculiar 
number a display flagsetting up non-display (OFF) and the display (one) of the 
classification of this data by "0" and "1" ~ a display attribute ~ a line typeline 
widthand a line color — it rubs and they are a pattern and a thing which rubs and 
sets up color and symbol No.character sizeand a character color. 
[0017]In the data type management table of the above-mentioned compositionif 
the display requirement of a map occursfor examplea display flag will be set as "1" 
to the layer number of a data type with the display requirementand a display flag 
will be set as "0" to other layer numbers. And about the data type set as ''l"this 
display flag requires map data for every data area of a serverand performs display 
control of a map according to the set-up display attribute. 
[0018]The mesh layer index file set as a server has the index information data 
which managed map data by the data type **** data area. As shown in drawing 
4each has a file name which becomes settled from a mesh number and a layer 
numberfor exampleindex information data consist of map data sequential No.the 



position in a map data basea data typedata lengthand a data region. It is made to 
rank with order with big display size needed when one map data displays in these 
index information data. And it refers to one piece of index information data in a 
mesh layer index file for a data area and a data type with a demand at a tImeThe 
map data which has larger region size than the display minimum data size as 
compared with the display minimum data size is extracted from a map data base 
based on the position in a map data base in a data region. Since the priority is set 
as order with big display size at this timeextraction is ended in the stage where 
map data was extracted by descending of display size and the data of display size 
smaller than the specified minimum display size was discovered. 
[0019]The example of the map data demand processing in a client terminal is 
explained. In map data demand processingif the display requirement of waiting 
(Step S1 1 ) and a map occurs that the display requirement of a map occurs from a 
user as shown in drawing 5t he directions information on the display requirement of 
a map will be inputted first (Step S12). In the display requirement of a mapthe 
latitude at the lower left of the map which should be displayedfor example on a 
displaylongitudethe data type of the map which should be displayeddisplay 
magnificationand the minimum display size are inputted. Directions of the latitude 
at the lower left of the map which should be displayedlongitudeand display 
magnification will search for the coordinates of the latitude of four angles 
displayed on a displayand longitude as coordinates of the display rectangle on a 
display (Step SI 3). 

[0020]Nextthe coordinates of the lat/long of these four angles are changed into 
the macro coordinates of map datait asks for the mesh number in which those 
macro coordinates are includedand the range of a mesh number which should be 
required of a server is searched for (Step SI 4). And it is investigated whether 
there is any mesh number of a data area applicable with reference to a data area 
management table (Step SI 5). When the mesh number currently held with the 
already demanded map data at memory storage existsit excepts from the mesh 
number which requires the mesh number (Step S16)and the demand of the map 
data of the remaining mesh numbers is transmitted to a server (Step SI 7). 
Namelywhen there is a mesh number which should be required of a data area 
management table and map data is held at the KURAAINTO terminal. Requiring the 
map data of the same field (mesh number) of a server againSince a data request 
overlaps and the fall of processing speed is causedin order to solve such a 
problemit is not made to carry out the demand of a mesh number for the second 
time which already carries out a data request and holds map data with the client 
terminal. 

[0021] After performing a data request to a mesh number including a display 
display rectangleConsider it as the prediction data range which should require the 
circumference in preparation for expansion and movement of a mapand it asks for 
those mesh numbers (Step S18)The mesh number currently held with the client 
terminal like Step S15 is found out and excepted (Step S19S20)and the demand of 
the map data of the remaining mesh numbers is transmitted to a server (Step S21). 



[0022]The example of map demand reception / transmitting processing in a server 
is explained. That there is a demand of map data from a client terminal in map 
demand reception / transmitting processing as shown in drawing 6 Waiting (Step 
S31)Reception of the data type with the demand of map data which was not rich 
and was specified by the demand of the map data from a clienta mesh 
numberdisplay magnificationand the minimum display size is performed (Step S32). 
And area size is calculated based on display magnification (Step S33)A mesh layer 
index file is referred to according to the mesh number and layer number which 
were specified (Step S34)It investigates whether it is below the minimum display 
size (Step S35)and the map data which extracted and (Step S36) extracted larger 
map data than the minimum display size from the map data base is transmitted 
(Step S37). Extraction of this map data and transmission are repeated until it 
becomes the minimum display size. 

[0023]The figure showing the flow of processing of the whole which drawing 7 
requires map data of a Web server from a Web client on the Internetand performs 
a map display Prawing 8 Map data demand processing and map data reception by 
the side of a Web clientThe figure showing the example of map display 
processingthe figure in which drawing 9 shows the example of an assignment of 
drawing number of the mesh number of map datathe figure in which drawing 1 0 
shows the display example of the map with which display magnification differsand 
drawing 1 1 are the figures for explaining the example of a demand of a display 
rectangle and map data. 

[0024]When map data is required of a Web server from a Web client on the 
Internet and a map display is performed in the map display control system 
concerning this inventionAs shown in drawing 7t he map data of the range 
demanded by performing managing acceptance of a map demand in the Web server 
is become final and conclusive to the demand of the map data from the Web client 
sidedemand map data is extractedand map data is transmitted to a Web client. At 
this timethe map data of the required range is acquired from a Web server by 
requiring multiple times by the map data demand from a Web client in the form of 
specifying the viewing area (mesh number) of a data type (layer number) and one 
data as shown in drawing 8 . 

[0025]When a data request is sent to the Web server side at a layer numerical 
orderthe data of field (mesh) ** - ** from a Web client in the Web server side. A 
mesh layer index file is searchedit asks for the client side display size calculated 
from the data display size in a mesh layer index fileand the display magnification of 
a client sideand data extraction is performed as compared with the minimum 
display size. Thusthe data volume to which the data to acquire is optimized and 
transmitted by the display magnification and the minimum display size which are 
required of a Web server is determined. Thusthe map data read from the map data 
base is gathered by a mesh unitit is transmitted to a Web clientand a map is 
displayed. 

[0026]A mesh number is a number shaken at the field which divided the 
rectangular area including the range of the data of a map in arbitrary rectangle 



sizesfor example drawing 9 showed the assignment-oPdrawing-number situation of 
the mesh number in the case of creating the map data of Hokkaido. This mesh 
number managed with a mesh layer index file in specification of the viewing area of 
one data is specified. This enables it to direct a viewing area promptly. Although 
coordinates units are macro coordinates determined arbitrarilysince the rectangle 
size (distance) of the lat/long and the mesh of a home position (coordinates 0 and 
0) specifies at the time of map data creationthe lat/long of each mesh starting 
point (lower left coordinates) is called for by calculation. If the lat/long and display 
magnification which should display the lower left on a display are specified when 
displaying a map on a displaythe coordinates of the lat/long of four angles 
displayed on a display will be searched for. The coordinates of the lat/long of 
these four angles are changed into the macro coordinates of map dataand if it 
asks for the mesh number in which those macro coordinates are includedthe range 
of a mesh number which should be required of a server will be searched for. 
[0027]At the time of the map data extraction by the side of a Web serverdata 
extraction is optimized so that the map data faced and displayed for displaying by 
a client side may remove from the candidate for extraction about the thing of 1 or 
less dot on a screen. For this reasonthe display magnification and the minimum 
display size of map data are specified as the demand of map data. It is made to 
rank with order with big display size needed when one map data displays the index 
information data which managed the data of the map by map data classification 
and a viewing area in the Web server side. For this reasonextraction of map data is 
ended in the stage where the map data with a demand was extracted by 
descending when displayingand the data of display size smaller than the specified 
)|(*3K3K**3i<« size was discovered. Therebyeven if it displays on a displayit avoids 
skipping map data in which the area size of a display is small and does not make a 
meaningand performing excessive data reading. Drawing 10 showed the display 
example by which the data type extracted according to display magnification was 
sorted out. 

[0028]The demand of map data from the ability to perform by being simultaneously 
asynchronous by another processing with processing of a map display etc. When 
communications networkssuch as a public line whose transmission speed is slower 
than LAN etc.are used at the time of Internet usageAfter acquiring the data of a 
data area including the display rectangle of a display by a client sidethe time of 
map operations (movementreductionexpansionetc.) can raise the response of a 
display further by requiring the data range of the outside of the data range of a 
server by a prediction method further. 

[0029]As shown in drawing 1 1 (A) as a display requirement of a map nowsupposing 
the display display rectangle is directed16 mesh including the coordinates of the 
display rectangle will serve as the demand range of map data. If it moves in this 
display display rectangle as shown in drawing 1 1 (B)except for a portion [ finishing 
/ a data request / already ]ten mesh will become in the move direction with the 
demand range of new map data. 

[0030]Howeverif it predicts as a prediction data range which considers it as the 



data range which requires 16 mesh including the coordinates of a display rectangle 
in early stages as shown in drawing 1 1 (C)and requires 20 mesh of the outside of 
the nextAs shown in drawing 1 1 (D)in moving in a display display rectangleonly four 
mesh becomes in the move direction with the data area which should be 
demanded at the time of movement. 

[0031]When drawing 1 1 (B) is compared with drawing 1 1 (D)it turns out that the 
number of the data areas which should be demanded by prediction processing 
shown in drawing 1 1 (D) at the time of movement is becoming fewer compared 
with the case where he has no prediction shown in drawing 1 1 (B) so that clearly. 
[0032]In a Web clientsince map data is required asynchronouslydrawing processing 
of a map can be performed from the stage which has acquired the map data 
demanded first. And if a priority is attached to every [ of a data type required for 
drawing of a map ] order (for examplea roada railroadan administration fieldetc.) for 
acquisition of map data and map data is required for every priority of thein order 
to perform drawing processing of a map from what has acquired the demanded 
map datathe map comes to be gradually displayed on the map display field on a 
screen. Howeveralthough map data is received one by one according to a 
demandand the map range which can be displayed spreads and it goesthere is a 
limit also in the memory space by the side of a Web client. Thenoptimization of 
memory use can be attained by canceling the data on a memory in order of the 
data of few [ use frequency ] fields from the map range (old thing which performed 
access and a display) no longer using except the field of the present displaying 
object. 

[0033]This invention is not limited to the above-mentioned embodimentand 
various modification is possible for it. For examplealthough the above-mentioned 
embodiment explained the map display control system in the case of performing a 
map display on the Internetit cannot be overemphasized that it can apply similarly 
as a map display control system which connects via other communication lines 
between a server and a client. 
[0034] 

[Effect of the Invention]According to this inventionso that clearly from the above 
explanation from a client terminal. Based on the display requirement of a 
mapbecome final and conclusive the data area and data type of the demand range 
of map dataand map data is required as said data type of a server for every data 
areaA map data base is managed for mesh layer yne DESSUKU information for 
every data type with a data area with a serverSince map data is extracted from a 
map data base based on the demand of map datait transmits to said client terminal 
and a map is displayeddata volume in a server can be lessened and the display 
speed of an early map and the display speed of the map at the time of operation 
of movement and zooming can be accelerated. And since a display is performed 
from the data which divided map data one by oneacquired itand has acquired it 
from the portion required for a display based on the data area and the data type at 
the time of a map displaydisplay control of the map which can be equal to use on 
the Internet enough can be performed. As long as it is required of the Web client 



side the transmitted map datain order to transmit map data to a Web client not as 
image data but as digital data (vector data)and to holdThe map display speed at 
the time of operation of initial display-speed **** movement and zooming of a 
map is accelerable by leaps and bounds. Since the Web server side does not have 
map data as image dataeitherdata volume can be held down to the minimum. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the embodiment of the map display control 
system concerning this invention. 

[Drawing 2] lt is a figure showing the example of composition of a data area 
management table. 

[Drawing 3] It is a figure showing the example of composition of a data type 
management table. 

[Drawing 4] It is a figure showing the example of composition of a mesh layer Index 
file. 

[Drawing 5] It is a figure for explaining the example of map data demand processing. 
[Drawing 6] It is a figure for explaining the example of map demand reception / 
transmitting processing. 

[Drawing 7] It is a figure showing the flow of processing of the whole which 
requires map data of a Web server from a Web client on the Internetand performs 
a map display. 

[Drawing 8] It is a figure showing the example of the map data demand processing 
by the side of a Web client and map data receptionand map display processing. 
[Drawing 9] It is a figure showing the example of an assignment of drawing number 
of the mesh number of map data. 

[Drawing 10] It is a figure showing the display example of the map with which 
display magnification differs. 

[Drawing 11] It is a figure for explaining the example of a demand of a display 
rectangle and map data. 

[Description of Notations] 

1 [ — Server] — A client terminal25 — Memory storageS — A display4 11 [ — A 
map demand acceptance processing part22 / — A map range determining 
processing part23 / — A map data extracting processing part24 / — Map data 
transmission processing part ] — A map data demand treating parti 2 A map 
data receiving processing parti 3 — A map display treating part21 
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?8 ic J|-:J $ BulBiftia X - -Sf X 6^ 6 X - ■ 5^ S-tt aa 

gij <h T - ^tsEZ;- i: ic Mia+f-/ ^- icJi X- ^ «D 
SS?*?tL\ B5iE+t-/^-A^e21i5-tlT$rc%ET- 

Xxi*c 

ftlE-t^-z^-tt. i!ijfB^^'f7VhSiS*!b^6©t*iaT- 

■tK X® X— 3b^«a* n« « T'tfsEx— 51 ©ttttJ 
3 J: 7 LtcZt^^mtt^nt^^ 1 fBKfflil!!E«5^ 

[ffiRlIB] BijiE'?5-r7Vh4S*li. BJSr-^»a 

^L. ^x-:?"ibT-S5T«S^taLTlS«5^iS*<7)'> 
^ l^^lSEfr 6Jti0 X- a 3 L /c d i: ^ 
^t^tt-SliiRJS 1 iEe<DlMS5^$iJffll->XxiK. 
[tta^iSA] BuiE^'5'r7Vh-fiS*l*. i|iJlHx-:?';l' 
TiS1i#IBlc«^#S-tlTt^^tfeElx— Sf^tSL^ 

y J!t LTttiElx- "J" ©S5R^?T 3 J: 3 L/t C .i: ^ 

^^atr 3 iE«fflifeiaa.xvfiw->xxi:.. 

[000 1] 

±li!Hx-^AC-;;^^^-r5tl— M-i:^?7>r7V HHtSsfe 

^mmtr. ^5'r7vh4«*A^6«iEix— ?©MiR^ 

^ToT> +t-/\'-A'^Hfiiax-'5'<^S3?(i:a-:J*ifeiax- 
^ A;-xJb^6t1feElx-^^tttt3 LTSIiT^d tlCci: 
'?7'r7>h4ss7l5-?-tfflx-^S'^§<IL±-te0^a/T^ 

[0002] 

$©Se3R©il!!S«5ti&J?8l->Xx^<!:LTli. Web+^- 



x-'S'^^fiELTSfiTSCliilCcfcy^ Web^^'r7 
VhffliJT-lfeia^&^S^f We b+t-y^-tJlcS 

i>-<^-yx— ^Jb^SWe b-j73'r7Vhffli]C0g3<lc« 

[0003] ■r*::b^. |ij««D:?3iCti:. Web'^^'r7 

y mj J: y w e b t^-/\'-#Jl^*^ Lnma^mTKm^t^ 

&it. S-r. We b-9--A'-ffliJlCS5L^T, «^S?R© 
a6ofcltySi5H<3Diftl2lx-'?<D8Eii**lfeEx-4"<- 

li^^ 'J±lllC'ry-v^x-4'T'f^fiELTWe b^^-f 
7>HBiJl::2i{B-r«iltlc«fct). We b^75'r7> htJ 

T-ry— >"x— sissiiLTa/T^r^j^aT-afeyo en 
imL. ^mo:^mt. We b+^-A•-±^c^3L^7. ^ 

«)S?R?n^.<!:#;^8n*%lSEi5ffl£D*ft0cD'rp<-i>x 
— Si^-f^fiULTx— Jj'^-XtLTfflitLTS*, ^CD 
>r^-v>"x— JJ^We b-^^-f 7> hfJ*^6CD£3clt» 

[0004] 

[^BMK;*LJ:3i:-rSiia] LiS'U i^JRO-TV^ 
-^•y h±T©J:ffl$5^*J^a!->XxATli> ±iB©J:3 
icWe b+l— /\"-ffliJA^6We bi77-<7V hfliJlCttiia* 

sfsr^a^i^. We bt>— /^-«JT"r:j<— :>x— Ji^ 

^BEXWaiRLTWe b^'7-r7V hffliJlcjSffirSili: 
ltj:y. We b-j75'r7VhffliJT'^®'r^-v*x— 5»« 

-f^f-v^x— S'tix-5f«A'«:^#t^rc4{). Web+J--/^ 
-tJT-r ^ -i^x— > ^f^fiE LTfr S W e b 5-<7> 
hfJlCsHif Si:^ We b+t-A-ffliJA^SaSfSrSx- 
$/c. We b'?5'r'7VhfJT'-<^ 
—y^-^^^S^iEi^zmm^t. ^y— ^-'x— 
i7)-tt-<X6'^:*:*t^fcfev We b ^'7'r7> hlSyua/Xxt 

ic. BJS. We b+^—/^-ffiiJ IcitiEKD -v'x— Jf?- 
SSRLSttnttJ&Sfet^fcW, ifeiaas^®^!!) • fit:*: • 

[0005] 

[0 0 0 6] ^<7)fc«)lC*^^tt> ji<l!Hl«8^^LTt4 
121x-^iA;-7,;£;g-r?.+^-/<-<t:^3'f 7V 
mmLT. -5'3'r7>h!!S5l^6^e%l21x— J'®^^?:^^ 
t\ +f-y^-i)i±te0x— S!®giRlc«-:3!^-ifelSlx— S?'^ 
-Xft^StftEx— 5'«ttajLT2l(tri.iIi:lcJ;y. -5^ 
5f 7> f-8S3RT'tftElx-'S'*§MLifiE«S/TnT**ft 
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[0 0 0 7] ^fc. HuiBy y->a- U'r-\'— T Vx'yX 
U ijiB+t-/^-lix HUlB^'^-<7Vh4sB*3b^e.t^)tftE 

^^T3,i:-p^cL/•c^:<!:^#a!!<!:U MfB'?7^7>h4« 

mt. fiiiiBT-iS'asytx-^^aii-.ticiteEiT-^* 

luiBT-:?'/l/TiHtt*ai!:«}#*tiTL^«iftBlx- 

LTSufBtt-y^-lcW LTiftlSx— ^»©£4R*^T^ 
■fc 3 Lfc il i: *1t»i:-r*t.<0T-i6«= 
[0008] 

vh^3R^ 2, 5^ifB1tsl^l^ sitmm^m. 4«+t- 
A"-. ^ ^^iim9-^mm^mm. ^ 2i,i.im^-l' 
siiSQasPv 1 3 mmm^s^msi. 2 1 iit4sig5R§ 

^^ti!^lagP. 2 2tiJte0i5H{tS5QagP> 2 3liim9- 

[0 0 0 9] miCjil-^T. ^7^>r7>hffi*1li, ife 

-^•y hHilS^^LTtJ— ><-4l::iftSx— JJCSSR* 
iSflU ?-©il!!Bl7^— JicOSaitctSUTtl— /^-4fi^6 
3iffi*nT*fcil!lilx— S'«IB1!S1l2t!:»ttL. 85^ 

^SiRfiQSSiSI 1. S^SflSQSSBI 2. iftHS 

S/T^IBH. l^§tcS^¥IB1igS2(D«S^-^;U^# 

^itSa (^•y->a) ©*&3f^*3-ttT\ ■y-/^-4t::»L 



6 nifi* nr * fzim 9- ^ lis tifeEl X- ^ gff 
gpi 2lc^'JIBttga2tc«tt-r5<i:J*lc. 'SSx-:?' 
jK7)«*SSa. Mii^^ToTs iftHS/T^SEiaSPI 3tCj: 

[00 1 0] iB11SH2li. +t-/^-4lc>i^-r5t1^0x 

igsK^tr— ?fflSlJRtfx-^^la*sa1■5^^x-7• 
• nii • miS • -«iE») . tta. X¥if -»<J?<u 

Ex— j! ^^t\ S/TvSfi 3 ^(D^momTrMm 
^'no. Sfc. x-^?l^tSx-7;Hi. x-'S'^a 
<D^ X— JfaSiJ(^ Ul-^-S^t::.!; 'J IB* 
SB 2 tcttW* n/i:t4iax-:St ^eST StiDT* 
coSSx- JtiElx— 5« ©M«*^T 3 X- 

^gf^li:i±*©«!Ex-^iO««6'«IB1iSM^±[slS<tv 

[0 0 11] ^-l^-Aii. '>5-1'7VhSifi5lC16^S© 
ifiElx— S^roSailcSi L. SBiiSB 5 icttW Lfc;>< •> -> 
n • H'-^'-- l'Vx>y^'X77^'yl/*#B8LTifiHx- 
^'<-X6^S16Ex-rS'*ttaiU Z.ilX^^=7^7y\- 

!)S5Ki'\>2iiT5t>roT£s„ cn5©«s*ff5t.o 

tLT. -y— /^■-4(i. ^Jxtfift0SiRS«a52 Is ife 

[aeHPi:£aiaa5 2 2, iM7=;-^!jitiji!iga52 3. tit 

l21x-'5'IXffi4asa5 2 4^Wr^o ^-LTs Ozr^yy 

2 2(CcfcUx-^asys X— tttEix-'?©as 

fg*s «'ha.T^+t'rX3b^8p<-y->a • U'r-\'-'r>x-;/ 
^ X7 7"r JU^#BB LTt1fil21x-i? (7)a[lJKH^5i^"r 
SililcJ;^. il5l21x-^«}4tljiaSSI52 3lrJ:UifeEx 
— S"^-X6^StaHx— S'ODgaetcWJSLfcilfiHx— 5? 

oD«ii±j«si\ iteEx-iSjai^ffliagi52 4icj:yattjL 

[0 0 12] gBHSBSli. X— Sisa®^-y->a»* 
<t X - 41 aSU O U-f - 6" 6 ^ $ S 7 7 •< ; b« « J$ 

O;^-^^/^ • U-fir— Ox-y^'X^P'TJU.!:. Jl©;' 
>y->a • H'-\'-'rVx-y'>X77'1';UTea*tl5iti 
121x-'?'^-X^««fl-r?.t«DT-*^o ilfeElx— S^a:- 
Xli. •i75'r7>h48s*1 3b^5©iteilx— SiOS^RtCJ^t 
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tm^r^^t^ti^. mxmi^mmm. m7.^t^ ok 

mx I . 5 Km<t:l,^o/i:S5H©^iSEl^P«-:/->a^JiiJLfc 
[0 0 13] •?7-1'7VhSS3l5luKSJn5«S 

'jiKB^T^.c M2it.9-^^m'sm7—7i\^omm9\^ 
[0 0 14] ^?5-i'7v hissstcia^^n^tsx-^ 

85^75^. ifeHx— 5':fpy^ffi«. *lfiiar-5'»© 
»J. COSEiati. i1i!0(7)«5^S3?JcJ:y«Sgtt3©% 

o$uiBtigS2(7)t4iax-^o)tt*rttitS^Ba^ 
[0 0 1 51 ±iBfllfi£a)x-^^a^S7^-:?'^i'Tii. 

l\ dODH^. itil21x-^S'ii''ai(i*tiT<5^. gflL 
T«!E15='-^*fB«SS2lct«fiU «,T^SIS3lt?-© 



[0 0 16] x-^asytax-7;u±. fltjAtfiasic 

77^^^tts cifDx— jiwasyro^fss^ (ty) . mm 
(t» * roj . rij T'IftSU «5^Jittii. 1$ 

[0 0 17] ±iB«fi£©x— 5'asytSx-:^;UT-tt> 

^5ij7HSlfe0(^SSSiR6^aB^ <!:. ^CD«.T^g3?ro$5x 
-^aSij£DH'-\'-S^lr3>tLTS5^75^"^ Tij ic 

issu ■tea)u-r-^-s^(^WLTtia5^77^^ 
roj (r|ft^-r5„ ^LTii<cS/T^77^f6': rij icig 
S^nfcx-^asyicoL^T, +f-/^-ti:3>tLTx-^' 

[0 0 18] ^-/K-lz^^tti^piyiyn • U'T-^'- 

'r>x-;/^'X7 7'C/w4. 1S0X— ji^x— s»«sys<i: 
ifx- ^fpSJaic <fc y «s LrcT vx -y xffiifi^^r 

p< -> a #^ t L/f •V-S^A'^S^* « 7 5"r 

'^C-Xl^ffiB. x-SffflSy, X— J«ft. x-J"J— >"a 
>6^6iS:4o il©-rvx'>^';^fll«l?tt. I^OitiHx 

lcM«'-t*-TU^5„ ^-LT, g?Rrofe:3fcx— S!^«. X 
--?ag|J^c•:>^,^T^ ;<'yv'iL- H'-\'-<>x'y^'X7 
7'-l';H*l<75-<>x-y<:7XlS$8^1#1'~0#BSLT. X- 

^ i;-v>'3 v^a.T^S'j^x-^'+t-i'X.tJtRu as^s 

X J: y U - v>' 3 Vtt-'T X^JtoiteE 
X - ^ A^ift 0 X- -5"^- X F^ffiSlcS-rJ^HfeE x- ^ 
-X6^6J4ai?n^o ZCDti^. fll5tlil12tf«n^+J--rX 
a):*:*^c)illi:|6^*4aTi>^S(DT\ S/T^-t^-fX^^^-l^ 

ii y 'jx#feS3^-9--f x©x— ? A^^a* tifcSffiT-aiii 
[0 0 19] ^^-r^y hfiS3;it£it**i!sEx— sissi 

Ux-y^si 1) . ima^mTmm^ti^ttt. m 
mcDmTn^^otim^m^xtit^ (Zx7:/si 
2) „ ili!0(7)g5^SiRri±. 19JA«x'rX7H'±lca 

— j^agy. ssfi*. «'jx^,T^+j--rxA<A:>3?ns„ s 



(5) 



1tM¥1 1 -232433 



Ux'>:/s 1 3) o 

[0 0 2 0] iicic. ;:(7)4ft®i®S-«S<offiffi5%ia 
S^§©i5H%^46« ax-y:/S1 4) . ^LT. 7- 

^}<-r5^-y->:iS#*^6f*^L (X7''^fS^ 6) ^ » 

y CO p< 'y -> iL m^cDtm 9- ^ (om^^^-j \*- t^issfi 

■Ti) (X5^'y^S 17). -Tfeto-e^ x— S'^^SEfSx 
- Hcg^Rf y -v V a A^* U 5 7 f > h 

[00 2 1] x-i':^7'U'r«5^liSH*^fc><y->:i»^ 

«?LT^©®H*S5R-r'<*5feSE3^x-5'iiSHi: LT^- 
n6©>f'y->iS^=&3?«» (XT^-yl/Sl 8) . Xx-y 

i/aS^^I^^TI^^L Ux-y :/S 1 9. 520) . 

^ y © :>< 'y -> i S^<7)ttiEl 7=- -S" a3S^^ +t- / ICS 
ffl-r^ (Xx-y^S2 1) . 
[0 0 2 2] ^?—M'-^cfc^t5t^fi0gAt5S^^t • 21(1503 

^(D^'^t> Ux'y7S3 1) , %El7='-'S'C0g3<tf!* 

+^--i'Xcd§«^^t3 ax-y7S3 2) „ *LT. mn< 
fg¥lc«-^*II«tl-'fX«ftIIL ax>y:^S3 3) . 
*iS*tircy-y->:i»^x K-\»-#^teLrcA^oT?« 
<y->ii • — f>x'y>X77-<;U*#SSLT U 
x>y:7S3 4) . «/J^S/T^t^'rXWT/)^Sfr*iS'< U 
x-y:^S3 5) . fi'jN«5^+)-'rXJ:y:^*l^tl!!ET-$' 
5%Elx— $?'^-XA^6}4tiJLT Ux-y:^S3 6) s 
atiiL/ctMx-:S!^j3Hir5 Ux'yyS3 7) „ Z 

[0 0 2 3] E17li-<>-S!-*-y h±TWe b-^^'TZ 

^3'<yy hffliJT'ODifiEx— 5flE^5!lSRtf%Ex— 



^ -y -> a S^rofij#«iJ^5^-rEI. El 1 0 liS5^fg^ 
a)S^^iftia«SSr<?J^/Tv"rEl. 01 H±«5^«5H<!:Ht 

[0 0 2 4] *^B^lc^Si.tffl^5^$iJffll->XxZ:.T-liv 
^>-S?-^'y h±TWe b'J'^'rzVhA^eWe b+t- 
A-(ci1tiax— 5^ ^7)gilc^^^ -3 TJ160S5^^^T 5 
il 7 IZTBt^ 3 W e b 5 'T 7 V h ffiiJA^ e ©±tiSx- 

^t^^f^ts^l3l*ff^TE^R^^^ft^EH©tt!Ex— 

U SiRiftEx— 5'Ottai*fi^T*fiEx-^'^Web 
^'^'TT'VUcMLTSKS-r*. Web-J^ 
'r7>h6^6©iS0x-^'E^T'li. E8lc5^rJ;a(c 

X— s^asy (L/-f'-\'-»^) 1 1 X— 5foS/T»^« 

i:lcJ:oT. ^aHi5H©tfillx-^»«Web+»— y^-i^ 

[00 2 5] V^eh^'p^Tyy-t^^mm (p<'y->a) 
a)~®<3Dx-^^ U-rV-S^HilcW e b tl— M-fJlC 
X— $!S^^S5<!:v We btl--/^'-#JT(i. P<-y->a 

• n'-v-'r>x'y'?x7 7'-r;u^«pgu p'-yv'^iu 

'T + - 'f i:^ X -y X 7 7 J b ® X- -5! R/T^■y■ -f X i: ^' 

fl|iJ«5i-y-'rX«««). ft/JxSo^+t-i'XttbfJLTx— ? 
ttSbSlT^o c;oD<i:-5lcWe bf-^M-tc^ifJ-r^a/Tv 

fg*fc * tf *'j^astt>f xi;: cfe ^ ro^r * X- 

«®<bJn, 3l(t*ti«x-^f«!!i«3lS#n«o 3 ©J: 
ai^ LT*fiiax-^"^-X6^6St*3a,A,/ct1fiElx-^'ti 
y'y->amffiT'$(!:«)T. We b^^^-fZV hUSfllJ 

[0 0 2 6] y'y->a«^lis ttiE<Dx— 5»«)eH^$ 

t;ffi»^JS=&ftS©3€J^+J-'rXT-5J«iJL/c?ifeElcjSt.ti 
^S^T'^y. 15iJ;^«:lbiSJI©%iax-'$'*fPfi£-r51i 

*o 1 X— ?C7)a/T>^a£DJi:£(ctt, ^•yi/a-U'T-V 
—f y X -y -^^ X7 T'-fji/T'gS-rs 3: -y ->ilS^^ 

□ffiaiT-»«/)\ ji,^>tes (ffi«o. 0) 

tpJ-yv'aWJEFBtf-'rX (ffiWI) litfflx-^'t^^f^lc 
*g^-r«ft46. *^-y->iJ^*. (£Tffi«) <D«S-li 

siittw^cfcy^^ttsnSo sfc. ti!>ig«x>rx:^ui' 

±lcaa^-rsil^. X'fX:rH'±©2ET®«u^r'<* 

«s-«fistfsrx«*!a«s^*nwf. x-rx^^u-r 
tcS5^-r54ft<D«jt-«i)e(7)ffi«A^3<i65ti5o 

4ft(35«lt • JiSa)^ai^ift0x-'S!<D7i'Pffi«lCS 
»U ^05^<?D^<i6^^Sni.P«-y->a##*3?(i*i> 

[0 0 2 71 We b+l— /\-ffiijTa)tOTx— 9}**^ 
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t^-'TX^Jg^r^o We bt»--/\"-fflJTli, iftEOx- 
^ :&t411 T - ^ aSiJStfSS^^ilsElc J; y ta L fc -r > 7 

t»--rXODx— SijSiSimdrtlfciaiigT'ifeElx— Ji^tttiiflP 

iit*»?7-r*. cinicjzy. x'rx7^i^'r±ic«5^LT 

S.T.<7)fi^aEt^'fXtf/J^^<7. 3ii*«6T!r6l^«fcd 

tstm^—^imh-mitLx. *»ftx-^^^«^Ta 

Ci:^[£lS-ri.c a5^e¥lcJSL;Tfttii3-nfcx— 

[0 0 2 81 tlbElx-^tog-Rli, t4E$5^^£Djl[iai: 

-^-v hfiJfflBSle L A N y iHijtS]b"')ic^lJ«lHl 

SS^IEH ^^ti X - ^5! ^Jlt ® X - -S? ^ ^ 5 -< > h ffli] T 
SS?«Lrcms *blC^©x-^effl«i1-ffly3)x— $2^11 

fp • fS'J^ • J; y-lS5^©UXiKv 

X^Bto^CttfT^So 

[0 0 2 9] t^*. i|!sEl©«g^5l5Ri: LTH 1 1 (A) 
iCTjf cl: a Itx-f X7U-r «/T^i5SBiPffi5^* *iTt''« <!: 

%Eix-'S'og^eiii:s«o cox'fX-i/U'ras^e 

11^01 1 (B) ic^-r^fc^tc^Kf^i:. m!-=f-9 

Srfc^tfeia X- (DgARIBH <!: 

[0 0 3 0] LA^U El 1 (C) lc5^■rci;5^cajf^e 
Hco^HI^-&t;1 6<icO>7->a^a]Saii:gAR-r5x- 
•S!eH<hU ^©{^#J<D2 01iOp<'y->a^3»:lc£3<r 
5Jt^3^x-'?iSffli:LT?clS5^LTfc<<h. El 1 

(D) lc5^-r<fc3lCx-i-x:^H'a>T^effl^^B)r5« 

[003 1] El 1 (B) iM^ 1 (D) t^OMT^ 
i:W6A^SJ:3tCs El 1 (D) lc5^r$tg!3^jiflaicJ: 
yi^BBSlcS^RT'^^x-S'liJaoaft^ 011 (B) 

[0 0 3 2] $fcs We b^5-f7>hTttx JPIrIMBIC 
tfflx-'?WM?)?^^^5fci<). gWtcg^Lfcifflx- 

7-*^c L*^t, ifflx-'S!©IS^f^. ife0®}iiBl::j2S 

s*x-^ssyo«i0 (TctTiu. iias • • ffK^ 



-^om^^'not. E^^LfcH^l2lx-^^ls^^iT■trc 

L. SiRlcSfoTli;^:%llx-5'^§t:^IS'A S/T^Rltg 

^iftEieiaiijs o T^7 < )b\ w e b ^ -r 7 > h fyo) 

[0 0 3 3] ±fE*Bfia)ffMlu|!S^TS- 

Ji^<Dtfe0a5^*Jffll>'Xx/»«IHW LfciK t^-zV-i 
-^^-rzv h ta)FaTft!!flDiifilHHi«^>LT«*5E-r**l!! 

[0 0 3 4] 

%0 X - ^)S3<EH(7)x — ? .!: X - ^? asy« 
L T Bti IBx - ^ aSU t X - ^ ®llE <!: / ^- ic 

'^-X^&x— S'iia<hx-^asyc<?:(u/-y->a • 

»-3*ifi0x— 5"^-Xfr8iftEx— ?*J4aj LTbuK 

—Sf^x— x-^ag'Ji::«^*«mic!iJS%g? 

e If 55C»« y L Tl??i IX T tz x - -5? A^ 6 

mom^Mm^'i'ioZ.tt^T-l^^. ^tc. tteElx— 5?^ 
-l-y-v'x— ?T;l±^<. Mx— 5i K'l^^x-'S!) 
tLTWe b^77'r7>hlcilHiU S^LfciftHx- 

IC. We b+t-y^-ffliJT-'tlMx-^'^-l'^— >x— 

[Eii(onB¥%i»^] 

[E 1 ] *«P^lcfiS«it!!E«5^*M->XxA©llfifiO 
[02] x—Sf^JSEfSx-^VK^fll^^J^'T^-riilT 

[03] x-^atsygax-^vu^DWifiE^j^s^tST' 

[04] /yi/n. ■ L''r-\'— r>x'y^'X7 7"r;KD 
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